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(57)Abstract: 

PURPOSE: To obtain the liquid crystal display device having a 
good display grade and high fineness by disposing an optical 
phase compensation member between a polarizer and a liquid 



formed to coat these projections 4, 5 and fill the recessed part 
between the projections 4, 5. A metallic reflection film 7 consisting 
of a metallic material, such as aluminum, is formed on this 
smoothing film 6. This metallic reflection film 7 is formed in plural 

arrays to a longitudinal band shape. The projections 4, 5, the smoothing film 6 and the metallic reflection 
film 6 constitute a reflection plate 8 on the glass substrate 2. An oriented film 9 is formed on the metallic 
reflection film 7. 
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crystal element. 

CONSTITUTION: Large projections 4 and small projections 5 
consisting of a synthetic resin material are formed on a glass 
substrate 2. The diameters in the bottoms of the large projections 
4 and the small projections 5 are respectively determined at 5jum 
and 3|im as an example and the intervals therebetween are 
determined at least at >2jim as an example. A smoothing film 6 is 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the reflective mold liquid crystal display which comes to arrange a polarizer to the incidence side of 
the light of a liquid crystal device The light reflex member of the mirror plane nature in which the liquid crystal 
device had irregularity with smooth insulating substrate which formed the transparent electrode at least and one 
front face, the light reflex side was formed in the front face on the other hand, and the counterelectrode concerned 
which collaborates with said transparent electrode and carries out display actuation was formed, The reflective 
mold liquid crystal display characterized by being enclosed between insulating substrates and the reflective 
members concerned concerned, having the liquid crystal layer from which the orientation of a liquid crystal 
molecule was chosen as either parallel orientation or twist orientation, and arranging an optical phase compensation 
member between said polarizers and liquid crystal devices. 

[Claim 2] 2 (the optical anisotropy of a deltan2; optical phase compensation member, d2; thickness of an optical 
phase compensation member) is [ as opposed to / deltanld 1 (the optical anisotropy of a deltanl; liquid crystal 
layer, dl; thickness of a liquid crystal layer) and deltan2d of retardation of an optical phase compensation member 
of retardation of said liquid crystal device / the wavelength lambda of the light of the range of 400-700nm ] 
[Equation 1] at the time of impression of an electrical potential difference VI. 
| deltanldl-deltan2d2| / lambda=m / 2**0.1 (m= 0, 1 and 2, -) 

It is [Equation 2] to the wavelength lambda of the light of the range of 400-700nm wavelength at the time of light 
transmission condition and electrical-potential-difference V2 impression at the time of**. 
| deltanldl-deltan2d2|/lambda=0.25+m / 2**0.1 (m= 0, 1 and 2, -) 

The reflective mold liquid crystal display according to claim 1 characterized by making it change numerical 
|deltanldl-deltan2d2|/lambda by the electric field which are chosen so that it may be in a protection-from-light 
condition at the time of**, and are impressed to said liquid crystal layer. 

[Claim 3] 2 receives the wavelength lambda of the light of the range of 400-700nm at the time of no impressing [ of 
an electrical potential difference ] deltanld 1 and deltan2d of retardation of an optical phase compensation member 
of retardation of said liquid crystal device. The reflective mold liquid crystal display according to claim 1 
characterized by making it change numerical |deltanldl-deltan2d2|/lambda by the electric field which are chosen so 
that said 1st formula may be satisfied, and are impressed to said liquid crystal layer. 

[Claim 4] 2 receives the wavelength lambda of the light of the range of 400-700nm at the time of no impressing [ of 
an electrical potential difference ] deltanld 1 and deltan2d of retardation of an optical phase compensation member 
of retardation of said liquid crystal device. The reflective mold liquid crystal display according to claim 1 
characterized by making it change numerical |deltanldl-deltan2d2|/lambda by the electric field which are chosen so 
that said 2nd formula may be satisfied, and are impressed to said liquid crystal layer. 

[Claim 5] The reflective mold liquid crystal display according to claim 1 to 4 characterized by the light reflex film 
which forms the light reflex side of said light reflex member having attended said liquid crystal layer side. 
[Claim 6] The reflective mold liquid crystal display according to claim 1 characterized by what is defined as an 
electrode surface to which said light reflex side counters the transparent electrode formed on said insulating 
substrate. 

[Claim 7] The reflective mold liquid crystal display according to claim 1 characterized by being the liquid crystal 
device for which said optical phase compensation member comes to prepare the transparence substrate of a couple, 
the transparent electrode formed on each transparence substrate, and the liquid crystal layer enclosed between each 
transparence substrate. 

[Claim 8] The reflective mold liquid crystal display according to claim 1 with which said optical phase 
compensation member is characterized by being a macromolecule oriented film. 

[Claim 9] The reflective mold liquid crystal display according to claim 1 defined as an electrode which counters the 
transparent electrode with which the transparent flattening layer which absorbs the irregularity constituted by the 
front face of said light reflex member was prepared on said light reflex side, the transparent electrode was formed 
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on this flattening layer, and the transparent electrode concerned was formed on said insulating substrate. 
[Claim 10] The reflective mold liquid crystal display according to claim 1 characterized by forming a light filter 
layer in either on the transparent electrode formed on said insulating substrate or the insulating substrate. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the still more detailed reflective mold liquid crystal display carried 
out suitable for office automation devices, such as a word processor and the so-called note type personal computer, 
various visual equipments, a game device, etc. about the reflective mold liquid crystal display which does not use 
an accepting-reality-type back light. 
[0002] 

[Description of the Prior Art] In recent years, application of the liquid crystal display to the pocket mold television 
set called a word processor, a laptop type personal computer, or pocket television is progressing quickly. Since the 
back light used as the light source is unnecessary, the reflective mold liquid crystal display which displays by 
reflecting the light which especially carried out incidence from the outside also in the liquid crystal display has low 
power consumption, and a thin shape and lightweight-izing are possible for it, and it attracts attention. 
[0003] From the former, TN (Twisted Nematic) method and the STN (super twisted nematic) method are used for 
the reflective mold liquid crystal display. Among 1 set of polarizing plates, TN method arranges the liquid crystal 
display component which comes to contain the glass substrate of a couple, the transparent electrode formed in each 
glass substrate front face, and the liquid crystal layer enclosed between glass substrates, and performs monochrome 
display using the optical property of this liquid crystal display component, i.e., the rotatory-polarization property at 
the time of no electrical-potential-difference impressing, and the rotatory-polarization dissolution property at the 
time of electrical-potential-difference impression. 

[0004] Moreover, about color display, the light filter for every red and which blue and green color is prepared in a 
liquid crystal display component, the optical switching characteristic of the liquid crystal display component 
corresponding to the time of /impression is used at the time of no impressing [ of an electrical potential difference ], 
and it is made to realize the multicolor display which performs color display of a few color comparatively by 
additive color mixture, or the full color display which can display the color of arbitration on a basic target. An 
active-matrix actuation method and a simple matrix actuation method are used as current and an actuation method, 
and such a reflective mold liquid crystal display is adopted as the so-called indicating equipment of a pocket liquid 
crystal television set portable as an example. 

[0005] The means of displaying widely adopted as a display in office automation devices, such as a word 
processor, has the liquid crystal display principle of the liquid crystal of said TN method and resemblance of liquid 
crystal, and said STN method which sets the twist angle of a liquid crystal molecule as 180 - 270 degrees is held. 
By increasing the twist angle of a liquid crystal molecule at 90 degrees or more, and optimizing the setting-out 
include angle of the transparency shaft of the polarizing plate to the elliptically polarized light produced according 
to the birefringence effectiveness of a liquid crystal display component, the description of this STN method makes 
the rapid molecular orientation deformation accompanying electrical-potential-difference impression correspond to 
birefringence change of liquid crystal, and uses for a display the optical property which presents a steep optical 
change above a threshold. Therefore, it is suitable for high multiplexer actuation of a simple matrix actuation 
method. 

[0006] On the other hand, it is presenting coloring of yellowish green or navy blue as a background color of a 
display by the birefringence of liquid crystal as demerit of this STN method. By laying the phase contrast plate 
formed with the liquid crystal display component for optical compensation, and macromolecules, such as a 
polycarbonate, on top of the STN liquid crystal display component for a display as a remedy of this coloring 
phenomenon, color compensation is performed and the liquid crystal display whose display near monochrome 
display is enabled is proposed. The liquid crystal display component of a configuration of performing such coloring 
compensation is used as the so-called paper White mold liquid crystal display, in addition, the detailed principle of 
operation of the liquid crystal display of TN method and a STN method — the volume for 142nd committee of 
Japan Society for the Promotion of Science - it is indicated by "liquid crystal device handbook" 1989 and 329th 
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page - the 346th page, and is a well-known technique. 

[0007] If it is going to apply the liquid crystal display component of these TN methods or a STN method as a 
reflective mold liquid crystal display, it is necessary to make it the configuration whose liquid crystal display 
component is pinched with the polarizing plate of a couple in respect of the principle of means of displaying, and to 
install a reflecting plate in the outside. For this reason, parallax arises with the include angle as which a user 
regards a glass substrate for the thickness of the glass substrate used for a liquid crystal display component, i.e., the 
include angle of the direction of a normal of a glass substrate, and the direction where said user looks at a liquid 
crystal display component to make, and there is a trouble that a display is recognized by the duplex. 
[0008] Moreover, when conventional TN method or a conventional STN method etc. controls the birefringence of 
liquid crystal by electric field, it displays using optical shutter ability and a polarizing plate is made into one sheet 
in the liquid crystal display of such means of displaying, it is impossible to realize the display with contrast, i.e., 
monochrome display, on the principle as a reflective mold liquid crystal display mentioned above. 
[0009] Here, the liquid crystal display of a reflective mold TN (45 -degree twist mold) method using one polarizing 
plate and quarter-wave length plate is indicated by JP,55-48733,A. Using the liquid crystal layer twisted 45 
degrees, by control of the electric field impressed, this advanced technology realizes two conditions in the 
condition that the plane of polarization of the incidence linearly polarized light was twisted 45 degrees with the 
condition parallel to the optical axis of a quarter-wave length plate, and performs monochrome display. The 
configurations of a liquid crystal display component are the polarizer from an incident light side, a 45 -degree twist 
liquid crystal display component, a quarter-wave length plate, and a reflecting plate. Moreover, the reflective mold 
vertical orientation liquid crystal display which combined one polarizing plate, the one-sheet wavelength plate, and 
the vertical orientation liquid crystal display component is indicated by U.S. Pat. No. 4,701,028. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since it is necessary to form 1/4 reflecting plate between a 
liquid crystal layer and a reflecting plate, the reflective film cannot consist of liquid crystal displays indicated by 
above-mentioned JP,55-48733,A inside a liquid crystal display component on a principle. Therefore, it has the 
technical problem that it is difficult to simplify a configuration and to miniaturize. Moreover, since the basic 
principle about a display is the same as that of TN method, the steepness of an electro-optics property is the same 
as that of TN method. That is, it has the technical problem that it is difficult to aim at improvement in contrast, and 
improvement in the steepness of the electro-optics property mentioned above about display grace. 
[001 1] Moreover, the vertical orientation mold liquid crystal display indicated by said U.S. Pat. No. 4,701,028 has 
the following trouble. 

[0012] ** The control about the position of a molecule is very difficult, the configuration of realizing such control 
becomes complicated and the vertical orientation, especially dip vertical orientation of a liquid crystal layer have it 
to fertilization. [ unsuitable ] ** Vertical orientation has weak orientation restraining force, and its speed of 
response is slow. ** When vertical orientation is used, dynamic scattering may occur at the time of actuation, and 
there is a problem in respect of the dependability of a display action. 

[0013] The object of this invention is canceling an above-mentioned technical technical problem, and there being 
no parallax, and offering the high reflective mold liquid crystal display of display grace by high brilliance. 
[0014] 

[Means for Solving the Problem] In the reflective mold liquid crystal display with which this invention comes to 
arrange a polarizer to the incidence side of the light of a liquid crystal device The light reflex member of the mirror 
plane nature in which the liquid crystal device had irregularity with smooth insulating substrate which formed the 
transparent electrode at least and one front face, the light reflex side was formed in the front face on the other hand, 
and the counterelectrode concerned which collaborates with said transparent electrode and carries out display 
actuation was formed, It js the reflective mold liquid crystal display characterized by being enclosed between 
insulating substrates and the reflective members concerned concerned, having the liquid crystal layer from which 
the orientation of a liquid crystal molecule was chosen as either parallel orientation or twist orientation, and 
arranging an optical phase compensation member between said polarizers and liquid crystal devices. 
[0015] This invention deltanld of retardation of said liquid crystal device Moreover, 1 (the optical anisotropy of a 
deltanl; liquid crystal layer, dl; thickness of a liquid crystal layer), 2 (the optical anisotropy of a deltan2; optical 
phase compensation member, d2; thickness of an optical phase compensation member) is [ as opposed to / deltan2d 
of retardation of an optical phase compensation member / the wavelength lambda of the light of the range of 400- 
700nm ] [0016] at the time of impression of an electrical potential difference VI. 
[Equation 3] 

| deltanldl-deltan2d2| / lambda=m / 2**0.1 (m= 0, 1 and 2, -) 

It is [0017] to the wavelength lambda of the light of the range of 400-700nm wavelength at the time of light 
transmission condition and electrical-potential-difference V2 impression at the time of**. 
[Equation 4] 
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| deltanldl-deltan2d2|/lambda=0.25+m / 2**0.1 (m= 0, 1 and 2, --) 

It is chosen so that it may be in a protection-from-light condition at the time of**, and it is characterized by 
making it change numerical |deltanldl-deltan2d2|/lambda by the electric field impressed to said liquid crystal layer. 

[0018] Moreover, as for this invention, 2 receives the wavelength lambda of the light of the range of 400-700nm at 
the time of no impressing [ of an electrical potential difference ] deltanld 1 and deltan2d of retardation of an optical 
phase compensation member of retardation of said liquid crystal device. It is chosen so that said 3rd formula may 
be satisfied, and it is characterized by making it change numerical |deltanldl-deltan2d2|/lambda by the electric 
field impressed to said liquid crystal layer. 

[0019] Moreover, as for this invention, 2 receives the wavelength lambda of the light of the range of 400-700nm at 
the time of no impressing [ of an electrical potential difference ] deltanld 1 and deltan2d of retardation of an optical 
phase compensation member of retardation of said liquid crystal device. It is chosen so that said 4th formula may 
be satisfied, and it is characterized by making it change numerical |deltanldl-deltan2d2|/lambda by the electric 
field impressed to said liquid crystal layer. 

[0020] Moreover, this invention is characterized by the light reflex film which forms the light reflex side of said 
light reflex member having attended said liquid crystal layer side. 

[0021] Moreover, this invention is characterized by what is defined as an electrode surface to which said light 
reflex side counters the transparent electrode formed on said insulating substrate. 

[0022] Moreover, this invention is characterized by being the liquid crystal device for which said optical phase 
compensation member comes to prepare the transparence substrate of a couple, the transparent electrode formed on 
each transparence substrate, and the liquid crystal layer enclosed between each transparence substrate. 
[0023] Moreover, this invention is characterized by said optical phase compensation member being a 
macromolecule oriented film. 

[0024] Moreover, this invention is characterized by what is defined as an electrode which counters the transparent 

electrode with which the transparent flattening layer which absorbs the irregularity constituted by the front face of 

said light reflex member was prepared on said light reflex side, the transparent electrode was formed on this 

flattening layer, and the transparent electrode concerned was formed on said insulating substrate. 

[0025] Moreover, this invention is characterized by forming a light filter layer in either on the transparent electrode 

formed on said insulating substrate or the insulating substrate. 

[0026] 

[Function] Hereafter, the display principle of the reflective mold liquid crystal display of this invention is 
explained. A reflective member is reached through a polarizer, an optical phase compensation member, and a liquid 
crystal layer, it is reflected by the reflective member, and outgoing radiation of the incident light to the reflective 
mold liquid crystal display of this invention is carried out through a liquid crystal layer, an optical phase 
compensation member, and a polarizer. The linearly polarized light acquired from a polarizer by carrying out 
outgoing radiation turns into elliptically polarized light here, after passing an optical compensation member and a 
liquid crystal layer, and the phase contrast delta of the elliptically polarized light at this time is [0027]. 
[Equation 5] delta= (2 pi/lambda) (deltanldl-deltan2d2) 

** — it is expressed like. It is here, and the retardation of a liquid crystal layer, and deltan2d of notations, in 2, the 
retardation of an optical phase compensation member and notations delta nl and delta n2 show the optical 
anisotropy (rate of a birefringence) of a liquid crystal layer and an optical phase compensation member, and, as for 
Notation lambda, notations dl and d2 show [ the wavelength of light and deltanld of notations / 1 ] the thickness of 
a liquid crystal layer and an optical phase compensation member, respectively. 

[0028] Incident light is shaded when the value delta of the 5th formula of the above is set to the so-called quarter- 
wave length conditions and 3/4-wave conditions. That is, generally said conditions are expressed as the formula 
showing in said 4th formula, and formation of |deltanldl-deltan2d2|/lambda=0.25+m/2. What is necessary is just to 
set up the property of an optical phase compensation member in consideration of the wavelength dispersion of the 
retardation of a liquid crystal layer, while the wavelength range is 400nm - 700nm, namely, so that said 4th formula 
may be satisfied in general in the visible wavelength range. 

[0029] The linearly polarized light from the polarizer which carried out incidence to the optical phase 
compensation member passes the optical phase compensation member and liquid crystal layer with which were 
satisfied of said 4th formula, for example, turns into the clockwise circular polarization of light, and it reflects by 
said reflective member and it turns into the counterclockwise circular polarization of light. On the other hand, when 
passing a liquid crystal layer and having become the counterclockwise circular polarization of light, it reflects by 
the reflective member and becomes the clockwise circular polarization of light. 

[0030] Thereby, by passing a liquid crystal layer and an optical compensation member again, the reflected light 
from a reflective member turns into the linearly polarized light which intersects perpendicularly with the linearly 
polarized light before passing a liquid crystal layer at the time of incidence, and is shaded with a polarizer. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 9/8/2005 



JP,06-0U71 1,A [DETAILED DESCRIPTION] 



Page 4 of 7 



[0031] moreover, said 3rd [ the ], when an optical phase compensation member satisfies the conditions of the 
optical anisotropy deltan2 and thickness d2 so that formula |deltanldl-deltan2d2| / lambda=m / 2 may be satisfied 
The linearly polarized light which passed the polarizer and carried out incidence to the optical phase compensation 
member Also after passing an optical phase compensation member and a liquid crystal layer, it continues being the 
linearly polarized light with the parallel polarization direction, therefore even after the reflected light concerned 
passes a liquid crystal layer and an optical reflective member again after an echo by the reflective member, the 
polarization condition of the linearly polarized light with the too parallel polarization direction is maintained. 
Therefore, outgoing radiation light passes a polarizer. It can display using these protection-from-light condition and 
the passage condition of light. 

[0032] When a light reflex member does not hold polarizability in the case of such a display principle, conversion 
to the counterclockwise circular polarization of light of right-handed rotation which was mentioned above from the 
circular polarization of light, or conversion of this reverse is no longer performed efficiently, and contrast falls. 
[0033] Although there is a flat specular reflection member as a reflective member holding polarizability, since an 
external body is reflected as it is, as for this, a display becomes hard to see. This applicant has already submitted 
patent application as a reflecting plate producing method. In this patent application, a photopolymer is applied and 
patternized to a substrate, and after heat-treating further and transforming heights into a smooth configuration, a 
reflector is formed on it. Since heights can be formed smoothly according to this approach, there are few multiple 
echoes and they can consider as the bright reflector holding polarizability. By using such a reflective member, the 
reflecting plate which has mirror plane nature, i.e., maintenance and diffiisibility of the polarizability of light, can 
be obtained. 
[0034] 

[Example] Drawing 1 is the sectional view of the reflective mold liquid crystal display (it abbreviates to a liquid 
crystal display hereafter) 1 of one example of this invention, and drawin g 2 R> 2 is the top view of the glass 
substrate 2 in a liquid crystal display 1 . The liquid crystal display 1 of this example is a passive matrix as an 
example. A liquid crystal display 1 is equipped with the transparent glass substrates 2 and 3 of a couple, and a large 
number formation of the large projection 4 and the small projection 5 which consist of a synthetic-resin ingredient 
mentioned later is carried out on a glass substrate 2, respectively. The pars-basilaris-ossis-occipitalis diameters Dl 
and D2 of the large projection 4 and the small projection 5 are set to 5 micrometers and 3 micrometers as an 
example, respectively, and these spacing D3 is set to at least 2 micrometers or more as an example. 
[0035] These projections 4 and 5 are covered, the hollow between projections 4 and 5 is filled, and the smoothing 
film 6 is formed. The front face of the smoothing film 6 is influenced of projections 4 and 5, and is formed in the 
shape of a smooth surface. On the smoothing film 6, the reflective metal membrane 7 which consists of metallic 
materials, such as aluminum, nickel, chromium, or silver, is formed. This reflective metal membrane 7 is formed in 
band- like [ of straight side ] [ two or more trains ] at the drawing 2 longitudinal direction, as shown in drawing 2 . 
Projections 4 and 5, the smoothing film 6, and the reflective metal membrane 7 constitute the reflecting plate 8 
which is a light reflex member in these glass substrates 2. The orientation film 9 is formed on said reflective metal 
membrane 7. 

[0036] In the front face of said glass substrate 2 and the glass substrate 3 which counters, it is band-like [ of straight 
side ] and the transparent electrode 10 which consists of ITO (indium stannic-acid ghost) etc. is formed in the 
direction which intersects perpendicularly with the longitudinal direction of said reflective metal membrane 7 [ two 
or more trains ]. Matrix electrode structure is formed with the reflective metal membrane 7 and the transparent 
electrode 10. The glass substrate 3 with which the transparent electrode 10 was formed is covered, the orientation 
film 1 1 is formed, and the periphery section of the glass substrates 2 and 3 which counter mutually is closed by the 
sealant 12 mentioned later. Between the orientation film 9 and 11, dielectric anisotropy deltaepsilon encloses the 
liquid crystal layers 13, such as the Merck Co. make and a trade name ZLI4792, as an example as the liquid crystal 
ingredient which is forward, and an example. 

[0037] The optical compensating plate 14 which is the optical phase compensation member which consists of an 
oriented film made from a polycarbonate (the optical anisotropy deltan2, thickness d2) is formed in the liquid 
crystal layer 13 and opposite hand of said glass substrate 3, and the polarizing plate 15 of 48% of simple substance 
permeability is further arranged as an example on it. 

[0038] Either a scanning circuit 16 or the data circuit 17 is connected to said reflective metal membrane 7 and 
transparent electrode 10, respectively. By control of the control circuits 18, such as a microprocessor, scanning the 
reflective metal membrane 7 and a transparent electrode 10 based on the indicative data corresponding to the 
content of a display, they impress the display electrical potential difference VI or the non-display electrical 
potential difference V2 from the electrical-potential-difference generating circuit 19, and a scanning circuit 16 and 
a data circuit 17 realize a display. 

[0039] Drawing 3 is drawing showing the optical configuration of a polarizing plate 15, the optical compensating 
plate 14, and the liquid crystal layer 13. That is, the include angle theta 1 which the shaft orientations L2 of the 
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lagging axis of the optical compensating plate 14 make in the direction of a clockwise rotation is set to 45 degrees 
as an example to the shaft orientations LI of the absorption shaft of a polarizing plate 15, or a transparency shaft. 
On the other hand, the include angle theta 2 which the direction L3 of orientation of the liquid crystal molecule 20 
shown in drawing 1 of the liquid crystal layer 13 makes counter clockwise to said shaft orientations LI is set to 45 
degrees as an example. 

[0040] Drawing 4 is a sectional view explaining the production process of the reflecting plate 8 shown in drawing 
1 . As shown in drawing 4 (1), at this example, it is thickness tl (the glass substrate 2 (the Corning, Inc. make, trade 
name 7059) of 2 is used 1.1mm as an example.), a glass substrate 2 top — as an example « Tokyo - adaptation -- 
the spin coat of the photopolymer ingredients, such as shrine make and trade name OFPR-800, is carried out by 
500rpm - 3000rpm, and the resist layer 21 is formed. In this example, a spin coat is suitably carried out for 30 
seconds by 2500rpm, and the resist film 21 of thickness t2 (1.5 micrometers as an example) is formed. 
[0041] Next, as the glass substrate 2 with which the resist film 21 was formed is calcinated for 30 minutes at 90 
degrees C and it is shown in drawing 4 (2) below The photo mask 22 with which many circular patterns of two 
kinds of size mentioned later were formed is arranged and exposed, as an example — Tokyo — adaptation — 
negatives were developed with the developer which consists of shrine make and a 2.38% solution of trade name 
NMD-3, and as shown in drawing 4 (3), the large projection 23 and the small projection 24 from which height 
differs were formed in the front face of a glass substrate 2. Thus, the reason for forming two or more kinds of 
projections from which height differs is for preventing coloring of the reflected light by interference of light 
reflected in the summit and trough of a projection. 

[0042] As said photo mask 22 is shown in the array condition of the large projection 4 shown in drawing 2 formed 
of this, and the small projection 5, it is the configuration that the circle of a diameter Dl (5 micrometers as an 
example) and a diameter D2 (3 micrometers as an example) has been arranged at random, and the spacing D3 of 
each circle is chosen so that it may be at least 2 micrometers or more. In addition, the pattern of a photo mask 22 is 
not limited to this. The glass substrate 2 of the manufacture phase of drawing 4 (3) was heated at 200 degrees C for 
1 hour, and as shown in drawing 4 (4), extent fusion of the crowning of projections 23 and 24 was carried out a 
little, and it formed in the shape of radii. As furthermore shown in drawing 4 (5), the spin coat of the same 
ingredient as said photopolymer ingredient is carried out by lOOOrpm - 3000rpm on the glass substrate 2 of the 
manufacture phase of drawing 4 (4). At this example, a spin coat is suitably carried out by 2000rpm. Thereby, it is 
buried, and the hollow between each projections 23 and 24 is comparatively loose, and can form the front face of 
the formed smoothing film 6 in the shape of a smooth surface. 

[0043] Furthermore, metal thin films, such as aluminum, nickel, chromium, or silver, are formed in the front face of 
the smoothing film 6 at thickness t3 (considering as an example 0.01-1.0 micrometers) extent. In this example, 
sputtering of the aluminum is carried out and the reflective metal membrane 7 is formed. 

[0044] The polyimide resin film is formed on each glass substrate 2 and 3, and it calcinates at 200 degrees C for 1 
hour. Then, rubbing processing for carrying out orientation of said liquid crystal molecule 20 is performed. 
Thereby, the orientation film 9 and 1 1 is formed. These glass substrates 2 and the sealant 12 which closes between 
three are formed by screen-stenciling the adhesive sealant which mixed the spacer with a diameter of 6 micrometers 
as an example. 

[0045] Thus, it faces combining the reflecting plate 8 formed and the glass substrate 3 with which said transparent 
electrode 10 and the orientation film 1 1 were formed, a spacer with a diameter of 5.5 micrometers is sprinkled 
between a glass substrate 2 and 3, and thickness of a liquid crystal layer is regulated. Said liquid crystal layer 13 is 
enclosed by carrying out a vacuum deairing, after countering and sticking glass substrates 2 and 3 by said sealant 
12. Since the refractive-index anisotropy deltanl of such a liquid crystal layer 13 is 0.094 and thickness dl is 5.5 
micrometers as an example, 1 is 517nm deltanl d of retardation of this liquid crystal layer 13. 

[0046] Drawing 5 is a graph which shows the electrical potential difference / reflection factor property of the liquid 
crystal display 1 of this example, the time of carrying out incidence of the light whose wavelength lambda is 
550nm — a numeric value (deltanldl-deltan2d2) / lambda= 0.25, and 0. — 2 was selected, respectively deltan2d of 
retardation of said optical compensating plate 14 so that it might be set to 3 and 0.5. The characteristic curves 25, 
26, and 27 of drawing 5 are acquired for every case of each numeric value. That is, in the case of m= 0, a 
characteristic curve 25 corresponds in said 4th formula, and, in the case of m= 1, a characteristic curve 27 
corresponds in said 3rd formula. 

[0047] Since a characteristic curve 26 satisfies neither [ said ] the 3rd formula nor the 4th formula The in-between 
condition in the case of being the characteristic curve 25 by which the characteristic curve 27 or the reflected light 
the reflected light from a reflecting plate 8 carries out [ the reflected light ] outgoing radiation from a liquid crystal 
display 1 at the time of no electrical-potential-difference impressing is shaded is shown. Either the 3rd formula or 
the 4th formula is satisfied at the time of an electrical potential difference VI, another side of the 3rd formula and 
the 4th formula is satisfied at the time of an electrical potential difference V2, and desirable display grace is 
realized at this time. That is, it is understood by choosing the retardation of the optical compensating plate 14 or the 
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liquid crystal layer 13 that high display grace is realizable so that it may be satisfied with this example of said 3rd 
formula and 4th formula. 

[0048] According to the experiment of this artificer about this example, when an electrical potential difference was 
impressed, the reflection factor of said direction of a normal over the light which carried out incidence from the 
direction where only 30 include angles inclined about the direction of a normal of a liquid crystal display 1 was 
about 45% of maxes, and the maximum contrast ratio was 7. The standard white plate of a magnesium oxide MgO 
was used as a member used as the criteria for determining the contrast ratio at this time. In addition, it is a time of 
lambda being a numeric value (deltanldl-deltan2d2) / **0.25 that a reflection factor becomes small in the graph of 
drawing 5 , and when a reflection factor is max, it is the case where a numeric value (deltanldl-deltan2d2)/lambda 
is set to 0.5. By using these two conditions, a monochrome display is realizable. 

[0049] Only in the case of m= 0, at this example, m= 1 and the 4th formula showed by said 3rd formula, but even 
when Variables m were other numeric values, demonstrating the same effectiveness was checked. In addition, 
although the 3rd formula and the 4th formula showed that effectiveness showed up when the difference of the 
retardation of a liquid crystal layer and a film showed a certain specific value, this value changes with dispersion in 
the thickness of a liquid crystal layer, or the thickness of a film actually here. Then, when this value varied and it 
investigated how much contrast would be influenced, it turned out that big effect does not appear in the **0.1 or 
less range, but the 3rd formula and the 4th formula can be equal to practical use enough. 

[0050] Drawing 6 is drawing explaining actuation of the liquid crystal display 1 of this example, and disassembles 
and shows a liquid crystal display 1 for the facilities of explanation. In the time of the protection-from-light 
actuation shown in drawing 6 (1), incident light 28 will turn into the linearly polarized light 29 parallel to said shaft 
orientations LI of a polarizing plate 15, if a polarizing plate 15 is passed. The linearly polarized light 29 passes the 
optical compensating plate 14 and the liquid crystal layer 13 with which are satisfied of said 2nd formula, and turns 
into the clockwise circular polarization of light 30 as an example. It reflects with a reflecting plate 8 and this 
circular polarization of light 30 turns into the counterclockwise circular polarization of light 31. This circular 
polarization of light 31 will turn into the linearly polarized light 32 which has the plane of polarization of the 
direction of the linearly polarized light 29 at the time of said incidence, and the direction which intersects 
perpendicularly, if the liquid crystal layer 13 and the optical compensating plate 14 which have the retardation 
which satisfies said 4th formula, respectively are passed. This linearly polarized light 32 is shaded with a polarizing 
plate 15. That is, the reflected light from a reflecting plate 8 is shaded. 

[005 1] On the other hand, in passing the liquid crystal layer 13 and becoming the clockwise circular polarization of 
light, the circular polarization of light concerned will turn into the counterclockwise circular polarization of light, if 
it reflects with a reflecting plate 8. 

[0052] On the other hand, at the time of the light transmission actuation shown in drawing 6 (2), deltan2d of each 
retardation of the optical compensation member 14 and the liquid crystal layer 13, 2 and deltanldl are chosen so 
that said 3rd formula may be satisfied. If incident light 28 passes a polarizing plate 15 at this time, it will become 
the linearly polarized light 29 parallel to said shaft orientations LI. Even if this linearly polarized light 29 passes 
the optical compensating plate 14 and the liquid crystal layer 13 which are set to satisfy said 3rd formula, it holds 
the same polarization condition. It is also the same as even if the linearly polarized light 29 which passed the liquid 
crystal layer 13 reflects with a reflecting plate 8, after holding the same linearly polarized light condition and 
passing the liquid crystal layer 13 and the optical compensating plate 14. Therefore, this reflected light passes and 
carries out outgoing radiation of the polarizing plate 15. 

[0053] Although the oriented film made from a polycarbonate was used as an optical compensating plate 14 in this 
example, this invention is not limited to this and can also use oriented films, such as polyvinyl alcohol (PVA) or 
polymethylmethacrylate (PMMA), as an example. Moreover, the orientation film can be formed in the front face of 
the glass substrate of a couple, respectively, and the liquid crystal device which encloses and carried out parallel 
orientation of the liquid crystal layer between each orientation film can also use at least optics as a phase 
compensating plate. Also let retardation of the liquid crystal layer in this case be the value specified by the 3rd 
formula mentioned above and the 4th formula. Moreover, a liquid crystal molecule is arranged so that it may 
intersect perpendicularly with the liquid crystal molecule of a display device. 

[0054] In the reflective mold liquid crystal display 1 of this example, since the field in which the reflective metal 
membrane 7 of a reflecting plate 8 was formed is arranged at the liquid crystal layer 13 side, the parallax in the case 
of observing a liquid crystal display 1 is canceled, and the good display screen is obtained. Also when used as a 
picture element electrode connected to the thin film transistor used as a switching element, the nonlinear element of 
MIM (metal-insulator layer-metal) structure, etc. when it is the configuration that furthermore active-matrix 
actuation of the liquid crystal display 1 is carried out, it is checked that good display grace is realizable as 
mentioned above. 

[0055] Moreover, in order to increase the steepness of an electro-optics property, 1 does not call at a location but a 
uniform thing is [ deltanld of retardation of the liquid crystal layer 13 ] desirable [ 1 ]. If it says strictly, when the 
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irregularity by the projections 4 and 5 which were mentioned above in the reflecting plate 8 exists, at the summit of 
projections 4 and 5, and the pars basilaris ossis occipitalis between projections 4 and 5, the thickness of the liquid 
crystal layer 13 differs and retardation also differs as a result. For this reason, in order to bury and carry out 
flattening of the surface irregularity of the reflective metal membrane 7 on the reflective metal membrane 7 of the 
reflecting plate 8 shown in drawing 1 , this artificer added the flattening layer which consists of acrylic resin as an 
example, formed transparent electrodes, such as ITO, on this further at the same configuration as said reflective 
metal membrane 7, and was taken as the electrode for a display. If it does in this way, the difference of elevation of 
the projected part in the front face of said flattening layer can be set to 0.1 micrometers. 

[0056] thus, by carrying out, it was checked that the steepness of an electro-optics property is boiled markedly and 
it can improve. In this case, it can be used, without not asking an inorganic material and an organic material as a 
flattening layer, but asking that ingredient, if it is the transparent film with flattening capacity. It was checked that 
simple multiplexer actuation of the 100 or more scanning lines is attained by this. 

[0057] Moreover, it is checked that it replaces with the glass substrate 2 in this example, and the same effectiveness 
can be demonstrated also with an opaque substrate like a silicon substrate as an example. In using such a silicon 
substrate as a glass substrate 2 in the above-mentioned example, it has the advantage which can integrate and form 
circuit elements, such as the scanning circuit 16 mentioned above, a data circuit 17, a control circuit 18, and the 
electrical-potential-difference generating circuit 19, on a silicon substrate. 

[0058] The case where the pneumatic liquid crystal (the Chisso Corp. make, trade name SD- as an example 4107) 
twisted 240 degrees among glass substrates 2 and 3 is used as a liquid crystal layer 13 as other examples of this 
invention is mentioned. 1 and deltan2d2 were adjusted deltanld of retardation of the liquid crystal layer 13 and the 
optical compensating plate 14 so that it might be satisfied with this example of said conditions of the 3rd formula 
and the 4th formula, using the oriented film made from a polycarbonate as an optical compensating plate 14 in the 
structure shown in drawin g 1 . Other components used the configuration shown in drawing 1 , and the same 
configuration. According to such a configuration, according to the experiment of this artificer, in the case of 200 
duty actuation [ 1 / ], display contrast is 6, and the good display property that no parallax is was realized. 
[0059] Although the liquid crystal twisted 240 degrees was used for the liquid crystal layer 13 in this example, this 
invention is not limited to this, and whether it is the liquid crystal ingredient of what kind of twist angle or is the 
liquid crystal ingredient which is not twisted, or if it is a liquid crystal ingredient which has the property which can 
control retardation by electric field, all can carry it out to this invention. Moreover, as an optical compensating plate 
14, retardation can be set up, and even if it uses the liquid crystal ingredient which can set up such retardation the 
optimal so that said conditions of the 3rd formula and the 4th formula may be satisfied, this invention becomes 
realizable. 

[0060] This invention is not limited to the above example and can be applied to the optical control unit of a 
reflective mold still more widely. Moreover, multicolor or a full color display is attained by forming a light filter 
layer in one substrate. 
[0061] 

[Effect of the Invention] When following this invention as mentioned above, a reflective member is reached 
through a polarizer, an optical phase compensation member, and a liquid crystal layer, and it is reflected by the 
reflective member, and was made to carry out outgoing radiation of the incident light through the liquid crystal 
layer, the optical phase compensation member, and the polarizer. Here, after the linearly polarized light acquired 
from a polarizer by carrying out outgoing radiation passes an optical compensation member and a liquid crystal 
layer, it becomes elliptically polarized light and the phase contrast delta of this elliptically polarized light is defined 
by said 3rd formula. 

[0062] By adjusting the numeric value (deltanldl-deltan2d2)/lambda in the 3rd formula by the electric field by 
which a liquid crystal layer is impressed, optical switching operation is realizable. That is, since a light reflex 
member is constituted inside a liquid crystal device and the projected part in the irregularity of the reflector of a 
light reflex member can moreover be formed smoothly, there are few multiple echoes and they can consider as the 
bright reflector holding polarizability. By using such a reflective member, the reflecting plate which has 
maintenance and diffusibility of the polarizability of light can be obtained. That is, while parallax is cancelable, the 
high reflective mold liquid crystal display of display grace is realizable by high brilliance. 
[0063] Moreover, by making a liquid crystal molecule into parallel orientation or twist orientation, a speed of 
response is quick, and the dependability of a display action is high, and the reflective mold liquid crystal display 
suitable for fertilization can be realized. 
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D 2 (4, ZtlZ'KWt U5m mfe «tU« 3 fi ml'Jt&ib 

[0 0 3 5] ^^£4, 5«§U ??g4, 5 
© W © Dfl@f *r S ft T T ?t -f IdK 6 *s Jgfife $ K 5 . ^ kll 
6©*ffi(4, £fi4, 5©«5»«rStf» 
KflM£*i5„ ¥ffi<ffc)8S6±K:(4T/W5=?A, 
/K AfeS^Hffi^if©^JgWi|sf*^^-5S^JH 
JR7is»^;*ix5 0 i©S*te«l«7f±, E)2fc:*H-J: 

ix5. Ctib^7^S«2»c??ig4, 5, qzflHfcgl 6 Js 

t5. mJfSKt*&JRJ8l7±(c{4, ei4K9asjgjAS*x 

5, 

[00 3 6] mIIS^7^««2 t^[6]i-S^7^StS3 
©«ffi»cfi. iWES4t*JWl7©*^*ifiiiieSE-r2,*- 
|6]tCfi#(D^T'fcoT, (TO My^^A7XM 
ft) fcJ?a»k*ijSW*ffil 0*s^?iJ{CBloT^$ 

n5 0 s$t&mig£ 7 1 mmwm \ o tx-^ w *m 
®mmi>mmi)xx^z> a mmmmi o 



(5) 

<? 

5^*«3Sr*fllU-CiBiaiJBl 1 a*»J*3iV fflSfcJt. 
(^1-5^7^2*5 2, 3©^SFBtt^xEi-5v— 
2T*tfih$n5o BSftSi9, 1 lfflldtt, Mi LtRS 

Z L I 4 7 9 2 fcfW&i&Jg 1 3 §r*tA-r-5o 
[0 0 3 7] 3 ©JKfiJl 1 3 ig««|: 

(4. #JJ#— h $¥©*£# 7^ A (ft^^A 

«si4*Rit, $btc^w±tc0ijt Lxm#m®m4 
[0038] mmzi&i&mm 7tsx xmwws ioiz 

(4, *tl*tl1eX®Vl 1 6*3j:tfr-*lH|ggl 7 
#««E«£ixS. *36Ih1BSi 6*8.1:157*— ^ SKI 7(4, 
-7^7D7°n-fes/-y-^t'<D$iJ®[5]SSl8©$iJ^l{c4;tp x 
fc* 5 *^7- * IcX^V ^ TSMili 7 

*S ±t«8W«ffi 1 0 Loo, mff5S^lHlSS 1 9 *» 

b©*^m/EV 1 ;£fc(4#**mj±V 2 S-^P L^*£- 

[0 0 3 9] H3tt«}te«l 5, 1 4*i4tf 

20 Mil 3©3t^«j«J*Sr*i-HTf*)5. iB 
3tS 1 5 ©Kifcttiifc 5 1 M4S^tt©W^I^] L 1 KM L 
T . 3t#*tflWR 1 4 ©ig*B*i©*»:fr|fij L 2 *SB*SHS 9 * 
faiz-te-tftme 1 (4, MtUT4 5Sttft?,^5. - 
*\ fl5fsS 1 3 ©El 1 tc^i-ffi H e B ^T- 2 0 ©i£|Sj*|pl L 

2(4, MttT4SStt»f.lx5 0 
[0040] El 4 (4E1 1 fc^i-KAHS 8 ©SJJtl^^tft 
P^-TSKlTffiElT'foSo 04 (1) K^$Jx5«t5K, * 
^JS0ijT'(4ff$ t. LX1 ., lmm 2 ©^f77.S. 

30 S2 ^±®l, ^p°pi& 7 0 5 9) Srffl^5 0 7/ 

7^St5 2±(c, «t UTXtjSt^kttM, Sp°n^OFP 
R-SOOJii'OiffiWffl^, 5 0 0 rpm~3 
OOOrpmt^eya-l-U M2 
1-5, *Hlfe^jT?(4, »3iK(4 2 5 0 0 r pmT'3 0# 
■ f B l7fcVr.-hU f$t2 (CSJtLTl. 5 Mm)© 
Uv^Ts h^2 1 $rfiKM1-5o 

[004 1] W;, u-^ l tftfimZinittfyT. 

S«2&9 0*^3 0#|fflJ&ifcU «>C(CE14 (2) K^ 

40 ffM$tt/c7^- h-v^7 2 2 £g2eL.Tg3fcU 0*Ji U 
""CiSOiEJfcffctfcjSL Sd°d* NMD - 3 © 2 . 3 8 
bft5atfl«T?aiftSrfTk\ El4 (3) (C*$^5«te> 
(c^/77.«^2©^ffi(-, S*©S*5*36jB2 3*J; 
O t /J^iS2 4Sr^Lfc. r©4 5K, i§5$©S^5 2 

5, 

[0 0 4 2] BufS7^- 2 2(4, ZMzX-oXM 

ft. $ El 2 (c^1-7c5?iE 4 *J «t 5 ©STUftAS 

so (c^1-J;^(c, iSSDl (0iJi:LT5y m ) t, USD 
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2 (0iJi LT 3(im) OR^7V^AfcEl*hfc*si 
T*fe t) . =&R<E>I?}]PBD 3 tt'J?fc <H2(i mtJUbT-fe5 

m^K«$ix5<>©-Ctt*V^ El 4 (3) <Otm&f» 
<D#77.£t£2£, 2 0 0*C-C1B*WAPSRU 04 

(4) fc^Sax-S J; 51-^2 3, 2 4WISSBS:« Z F® 
S^B4LTR30Wlc7FML7c o £<bl;:H]4 (5) tc^-T 
■fc^Jc, @4 (4) <0«Jt»IK©#7*3&tE2-kfc: x ftr 
fEiS5>ttt^gM^i:Pl-0^^ 1 0 0 0 r pm~3 0 
0 0 r pmt'Xfy^- h-TS, *mffi.MVtefrm^lt 
2 000 rpmt'^tVa-|-t5 o CL*U-<fc«J, £3! 

[0 0 4 3] $btC, sp«Mttt6W»ffiJcr/U5=«> 
t3 (fjtUTO. 0 1-1. O^m) 8«^Jgj«i- 

[0044] ^7^SS2, 3±»C, TKy-T 5 KWfll 
ttfi^ 2 0 £12 fa $ * 5 tc £> ay 9 t v ^MI SrtT 5 , 

- vPn«iJi- 5 r t ± o x ff^ $ ft 5 „ 
[0 0 4 5] ret 5t-bT^$HSS#t«8 t, mi 

- m 3. h fc>-fr 5 L T ... % 7 ^.StE 2 , 3 Id 

LT, taffi->-^# 1 2 -CM 0 

WA$^5o -© <fc o *iM&m 1 3 OS 
tfT*^ttAni(40. 0 9 4, SffdittWt LT5. 
5 mT*fc5©T, Z<Dm&M 1 3 <D y 9—*?— i/ a V 
A n j d j I i 5 1 7 nmT'fc^o 

[0 0 4 6] 111 5 f±, ^UlSGiJCDjKSSc^gS 1 (0®E 
/S^^ttSr^f ^7 7rfcS a S«1^550nm 
(Dyt*Att£-&tct &ffi(A n 1 d 1 -An 2 d 2 ) 

/1 = 0. 2 5, 0. 3, 0. 5 pfc, fufHtt 

^ttHttSl 40H^-7-v'3>i n 2 d 2 £-tix^;h,:i 
jet-*:. E5©<»ttftj62 5, 2 

6, 2 7*s»t>ix5. i-*t>*>. ftM»2 5ll flftlE 
fU^IC&I^T, m=0©|§^»;L*tJ£;U 4$tt£ilft2 7 
«SniEm3 5C{C*3^T, m= 10>»-&te*tJfci-5 o 

[0 0 4 7] 4$ttttH2 6ttiWEIiS3«;*iJ:tfJB4ao 

i®2 7&5^ttSat****$*t5«ftt**2 5 
©*W»4*«**U miEV l <Dt#^3^*5«t^ 



(6) 

4 5$©— *SrSS£ U «JEV 2©<t£g?3i«oJ;U'gU 
5fc0>te#*r»£U r©£ L^^ D p n{i^||ja$ 

^IS^Wi^t, 3t^*t«Sl 4*>4v*»i»fi* 1 

M^Iiltf *sja«p 

[oo48] *mi&m\cf8-tz*wftw&<DnmK£ii 

io i-5WIE«felll*|p|©KAta|s»4**j»4 

^> h7^ l-.fctf3:7 -C'fcofCo :©it© = yh7^h 
ifc&fc£i-Sfcfc©£i!Si 

T?Sft*^/jN $ < ft 5 © Ji , |!cfit ( A n i d i - A n 
2d 2 ) /liSS±0. 2 5©t#T'*30, 

^Cffi (A nidi-A n 2 d 2 ) /l^O. 

[0 0 4 9] *HJ£fi|T*(±mIIBS3 5(:T-m= 1 , ^4^ 
<£TJ*fg4 5£i;'Mc±0. 1 EATOttffl-CH:, 7C#^#. 

30 [00 5 01 06 li^HJS^JwfK^^^S* l (DWiW* 

IrMLt/Tt. El 6 (l) {^i-j^TtSMt^T-fl, A 
M2 8 HflEfcK 1 5 Sriiiii-5 t ffl3tK 1 5 ©tufBW 
*[6]L l b mrteWMU%2 9 t<c5. K^(l7t2 9 

MfS^2S:$:^S-1-^7t^«««l 4J3j:t«KftJi 
1 3Sriii§UT, mt LT^Islt) WR<l7t3 0 t^S 0 
r©P9fi3t3 0ttSltS8-CSi*UiElHl'J«)Rfl3t3 1 
i&So ^©Rffi7fe3 1fi, BufBB45CS:«Si-5 U 9 

40 m« 1 4 Sraii-T 5 if , HfiiEAW^F©tt^{13t 2 9 (O^r 
|fi]i:iE^-f-5*|6]©{B3tffiSr*ri-5Bi^<l7t3 2 

[0 0 5 1 ] itt(-*tL, m&M 1 3 Sri®i§LT^[Hl?) 

[0 0 5 2] 0 6 (2) tC^-t-3tSaQWlf^Nf»- 

tt; jt^WfltSBtt 1 4 t ?^(Sb/S 13i©#y? -x-~> 
3VAn 2 d 2 , A n^itt, BufEf5 3 5t?r#S£-t-3 «}; p 
so tzigtm-S. I<Ot ^, AW#2 8fill7fetgl 5SrJii§ 
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-fZk. BufEW^[6]L l i¥ft^lM)t2 9 fc.**. 
::©iMMH3te2 9 14, W8BIB3SSSr«|JErs'J: 
e>it3tt3MlMM6l 4ir$i f Sg 1 3 iSriiiiLTfcliJmi 
*fl!**!l84riR«i-S. 1 3 LfcSj»OM£i 

u m&m i 3*3 itrjt^wflwg 1 4 ^aa i^t-t, 

[00 5 3] *HJ6^-ei±3t^4f fltft 14iLT*'W 
-tfMW h»©iE»7>f ^ASrfflu^fcjJS. *^P^(4~n 
KK3£$*x5t>©T*»4fc< . Mi LXtfl) f=/v7;v3 
— (PVA) *>5i/Mi>K!J t^a^ U u— h 

(PMMA) /iiro®#7^/l'A'i>^ffli-5- t^T*# 

»J*U #EfiIOTIc«iIdife#ALTWBl*i£*fc 

a, 

[00 54] *HJ£0iJ©S*tS^^*^^e 1 -Cf4, K 
*HS8 4r^Ufcffi*s«AJi 1 3ffiiJici£ 

^•{c, t l-cjhv ^tissue 

[0 0 5 5] Srfc, «*3t#»tt©«i(«M4Sr*^Sfc 
ftidtt, Mil3©y^-f-v'3VAnid 1 li 1 4§ 

3ir, &fi4, 5cDTl±t5?®4, 5 OP H 1<Oj£^5 1 T'fi 
igll 3 <DJ»ff tflSfc 0, MSttty^-T— >a 

8 QKft&JRK 7 ©±fcK*t£*tt 7 co^ffiDflriiSrS 
*-C¥tHfc-*-5fc«>fc. Mi: LT7^ II /HttjWd>g>&S 
¥*Hfc*«riiAnU $ fe(Cir<D±^ I TOfcfWjglplS 

lt?)^^roi§ig;^SrO. I„mi:t4;i:^*5, 
[00 5 6] r©4 9, «»3t#*H± 
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[0 0 5 7] ifc, *3BttWi*SJta^5^S«2fcf^ 

x.t, Mt L-Tv-y ?t£^mw&&.X'hm 

SSI 7, faJflSEESl 8*5j:tfWBE*£ls]|&l 9*ifOia 

ss*^£. ->y 3^a«±t*a^LT^-e#5fij^ 
[0058] *&w<om<onmmk lt, #7*£t6 

(Mi LTf ^ytS^ttH^ jSf n *SD-4 1 0 7) 

&m&m i 3 i ^xm\,^wr&frmfbHz><, ^<D%m 
it-it 0 1 \CTFirmm\zisft?>%mffimi& uti 

3*feJ:t«M^<D*#*»fi-*-5J:5fc, Nil 3 
feJ:Wfi«Sl4©^-7 ; -> 3 yinidi, A 
n 2 d2SrliSLfc <> ttO*rtS*liBl t^t«J*t^ 

#©3l^tiJ;-5 t, ^a>'h7^HJl/200fa 
[0 0 5 9] r cDHJfeMT-f4, TfoPsJi 1 3 \Z. 2 4 0 St^ 

t'©t(tt< , i*<o4 btay-i* hftom&Wnx'fo'? 
Xh, fcSVMiS'-f;* h l,tV^iV*S^t$)ot 

zzmgktmzm^xh, *ftwnmm.*imktez. 

[00 6 0] *^MJ4£i±<DHJ£M»cK^$4x5 0 ©f 
[006 1] 

tt, iBJt^. **ffiffi*««J*r*iJ:aw*Ji Struts 
mmmtte xxfm^^ Lratiw-rs 4 5 \c ufc, 
ffivtutfkm&mkzmm^tzm. mpa^ytk^^. r 

[0 0 6 21 JB3S;k:*Jlt5jBcfit (Anidi-An 
2d 2 ) /AWalCEPJP^nSSS tilt 5 r k \C 
4t). Jt^'C s/^v^Sbf^Srlim-Ct-So * 
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[0 0 6 3] ^ ( P B $H L £¥ffgfifa:£*:Kfc > ;>--f;* h 

[®ffi©fg5¥ftt&W] 

[mi] HlfiW©ffift**iSll i ©*rffiHIT* 

So 

[H4] S*ftS8©SiigX?l^tftBJi-?)»fffilllT*fo5o 
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